Factors which precipitate relapses in patients with multiple sclerosis are poorly understood. Evidence for immunologically mediated tissue damage in multiple sclerosis includes the presence of oligoclonal immunoglobulin (Ig) in the central nervous system (CNS) and increased frequency of certain HLA antigens but neither abnormality correlates with activity of the disease. Although there is no consistent evidence for antigen specific abnormalities of antibody production or cellular re-activity in peripheral blood of patients with multiple sclerosis' 2 the presence of changes in number or ratio of circulating lymphocyte subpopulations which generate immune responses may reflect alterations in immune regulation even if their specificity is unknown.
There is a deficiency of total T cells in peripheral blood and excess in cerebrospinal fluid (CSF) particularly in patients with active disease.-5 Active T lymphocytes and TG cells (those forming early sheep red cell and IgG sensitised ox red blood cell rosettes, respectively), are reduced in peripheral blood and CSF during periods of disease activity.6-'0 More recent studies using commercially available OKT 106 electrophoretic pattern. One patient with optic neuritis was already known to have clinically definite multiple sclerosis; four others had had previous episodes involving non-visual pathways, the significance of which was uncertain at the time and two developed cervical cord lesions shortly before or after the episode of optic neuritis. Seven of these patients do not fulfill the criteria for clinically definite multiple sclerosis and they have been separated from Group 2 and from Group 4 which consisted of 15 (23%) patients with acute optic neuritis but no evidence of previous or more widespread demyelination. In Group 5 there were 17 (26%) patients with a fixed or slowly progressive deficit due to multiple sclerosis in whom it was not possible to identify a recent relapse.
The interval between onset of symptoms, in patients with acute episodes, and first blood sample varied from 3-28 days. In populations in these patients add to the evidence of a return to normal levels during periods of clinical remission and show that with the onset of fresh symptoms or signs OKT8 cells fall again. In three patients ("g", "n" and "p") levels returned to the subnormal range seen in patients with clinically definite multiple sclerosis in relapse (Group 2); in two patients ("k" and "m") studied 30 and 10 days after the onset of the second relapse, levels fell but not to the range seen in these same patients during their presenting episode. One other patient ("h") entered the study 100 days after the presenting episode and was studied for a further 160 days before his next relapse. OKT8 cells 14 days later were 20%. In two patients ("p" and "n") a decrease in OKT8 cells was demonstrated prior to the onset of new symptoms but in each patient the level had not returned to normal from the previous episode and residual signs were present which then increased. The results of multiple sampling of peripheral blood lymphocyte subpopulations in a further four patients studied at intervals for up to 330 days are shown in fig 5. Two ("q" and "s") with clinically definite multiple sclerosis were studied after an episode of brain stem and optic nerve demyelination respectively; one ("t") had a recent episode of optic neuritis with symptoms over the previous seven years indicating a relapsing spinal cord lesion and the last patient ("u") had isolated optic neuritis only. These patients all made a complete symptomatic recovery from the presenting episode within 40 days and thereafter had no new or recurrent symptoms. However in each patient there was at least one subsequent fall in OKT8 cells (to abnormal levels in three) accompanied in all cases by a rise in OKT4:8 ratio. Three patients ("q", "s" and "t") could not be studied further to assess subsequent changes but the remaining patient ("u") had normal OKT8 cells and OKT4:8 ratio on only one occasion in 330 days.
Correlations between the date of onset of symptoms and lymphocyte subpopulations in 
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The results show low levels of OKT8 cells and high OKT4:8 ratios in some patients studied close to the onset of symptoms but others had higher levels in the earliest sample. In all five patients, studied on more than one occasion, OKT8 cells and the OKT4:8 ratio returned partly or completely to normal. Reductions in OKT8 cells occur in isolated optic neuritis but not to the same level as in multiple sclerosis patients with relapses affecting non-visual pathways.
Single observations in 17 patients with progressive multiple sclerosis showed subnormal (11/17, 65%), normal (4/17, 23%) and intermediate (2/17, 12%) levels (fig 7) indicating that a fixed or slowly progressive deficit may or may not be accompanied by changes in lymphocyte subpopulations associated with disease activity in patients with relapsing and remitting multiple sclerosis. Repeat sampling in three patients ("w", "x" and "y") showed that one ("w") remained normal on further occasions, one with subnormal levels increased ("x") and one fell further ("y") but in all three no change in their fixed neurological disability could be detected clinically.
Short courses of treatment with steroids by injection, given to some patients during relapse, are not shown in the figures.
Discussion
This study confirms previous reports that patients with multiple sclerosis in relapse have low levels of OKT8 cells and a high OKT4:8 ratio and shows that the abnormality returns to normal in approximately one month from the onset of symptoms; further changes occur with new relapses. In 25% of patients abnormalities of lymphocyte populations occur unaccompanied by new symptoms or signs; fluctuations of this kind do not occur in controls.
Most individuals were studied once every four to six weeks and the findings probably under-estimate the absolute level to which OKT8 cells fall during relapse, the timing of this change in relation to onset of symptoms and the frequency with which clinically silent fluctuations occur. In the only other detailed longitudinal study'4 lymphocyte subpopulations were measured at weekly intervals in six patients with multiple sclerosis and four controls for six months. Two patients had no relapses during this period and OKT4:8 ratios were normal on each occasion. One patient was judged to have had two new episodes during the study; the first lasted six weeks and OKT4:8 ratios were high on three of the first four occasions and remained normal as symptoms recovered. A subsequent rise in OKT4: 8 
